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A	  History	  of	  Oxygen	  in	  the	  Atmosphere
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The	  beginnings	  of	  oxygensis and	  the	  Great	  Oxidation	  Event
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Earth’s atmosphere has been an unfaithful 
reflection of surface chemistry and biology 

Biosignature gases—not just O2—can be cycled within 
the ocean without accumulating in the atmosphere.

O2 concentrated	  
in	  surface	  ocean



Earth’s Oxygenation

² Biogenic O2 may have predated remotely detectable 
atmospheric O2 by more than two billion years! False negatives.

Boring	  Billion

O2 detection	  threshold

Lyons	  et	  al.	  (2014)



Kump (2008)



Devon	  Cole	  et	  al.
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atmospheric	  O2 levels	  <<1%	  PAL



Mesoproterozoic methane

Olson	  et	  al.	  in	  prep
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Olson	  et	  al. (in	  review)

Mesoproterozoic 
methane may have 
been ~1-10 ppmv. 



Purple	  Oceans,	  Pigments,	  and	  the	  
Essential	  Environmental	  Context

1.64	  Ga
Barney	  Creek	  
Fm.,	  Australia

(see	  Brocks	  
et	  al.,	  2005)

Gordon	  Love	  et	  al.
(in	  prep.)


